Purification of Plasmodium lophurae cathepsin D and its effects on erythrocyte membrane proteins.
The cathepsin D of Plasmodium lophurae was purified using a combination of CM-Sephadex, pepstatin-agarose and Sephadex G-100 chromatography. The plasmodial enzyme was distinct from that of the host red cell and bovine spleen in its low isoelectric point (pI 4.3). The cathepsin D of P. lophurae, as well as plasmodial extracts demonstrating such proteinase activity, were able to digest the membrane proteins of duckling and human red cells at pH 7.4; proteolysis was not inhibited in phosphate-buffered saline by 100 microM pepstatin. Membrane proteins most susceptible to proteolysis were those of the cytoskeleton, notably bands 1 and 2 (spectrin), bands 2.1-2.6 (spectrin-binding proteins) and band 3. Membrane protein degradation by crude plasmodial extracts was partially inhibited by a combination of 10 mM FeCl3, and 10 mM phenylmethylsulfonyl fluoride in phosphate-buffered saline. The changes induced in erythrocyte membrane proteins by exposure to plasmodial cathepsin D parallel the alterations observed in red cell membranes obtained from malaria infected cells. Since the action of the plasmodial protease was confined to the inner surface of the red cell membrane, it is possible that protease-induced modifications in the red cell cytoskeleton could lead to merozoite release.